Supplementary Figure 1 | Placement and conservation of aromatic residues in TamA.
Aromatic residues (dark blue) are more narrowly placed in this region of TamA than the 18-20 Å seen in other βbarrel proteins, as was reported for BamA 1 . The aromatic girdle of BamA is pinched across the face where the first and final β-strands of BamA meet, the last strand of BamA is only partly annealed with the first strand, and molecular dynamics simulations show movements of these β-strands that render the interior of the BamA barrel in the membrane plane more accessible to the lipid environment 1 . The aromatic girdle of TamA maps in a similar way to that found in BamA, pinched on one face to be less that the ~18-20 Å seen in other β-barrel proteins 1 . Blue-shading denotes the positions of the aromatic residues in TamA from E. coli, and each sequence logo denotes the relative abundance of residues found in those positions when considering the TamA sequences detailed in Supplementary Table S1 . The relative height of the aromatic residue codes for tyrosine (Y), phenylalanine (F) or tryptophan (W) reflects the degree of conservation in each position. Aromatic residues form a girdle around β-barrel domains of other outer membrane proteins, indicative of the fixed positioning of lipid head groups in the bacterial outer membrane 2 . The Rate4Site analysis shows that the stringently conserved face of TamA is without a structurally restrictive aromatic girdle. Table S5 ). All the TamA POTRA domains also have a generally larger surface area than their BamA counter parts with an average surface area of 8500 Å compared to 7700 Å ( Supplementary Table S5 ).
Supplementary Figure 2 | LSQ fits of

Supplementary Figure 3 | Protein purification for QCM-D.
Size exclusion chromatography traces for the final stage of purification was undertaken with the indicated Sephadex columns (S200-30010 or S200-1660) as described in the Methods section. The chromatography profiles correspond to the elugentsolubilized membrane proteins TamA, TamA(ΔPOTRA1), TamA(ΔPOTRA1-2), TamA(ΔPOTRA1-3). Purification of the urea-denatured Ag43 was previously documented 3 and the size exclusion profile is shown here. In the size exclusion profiles routinely used to monitor protein quality, the fractions corresponding to the purified, monomeric protein are indicated with a double-headed arrow for the TamA constructs, TamB and Ag43. The purity of the fractions verified by SDS-PAGE, and Coomassie blue staining of gels are presented. The molecular weight standard sizes (kDa) are shown.
Supplementary Figure 4 | Analysis of TamA POTRA function by QCM-D.
Replicate QCM-D measurements for the data shown in Figure 4 . Shown is the frequency response, indicative of mass changes, to (1) the attachment of TamA (or TamA POTRA deletion, as indicated by row) to the goldsurface, (2) reconstitution of the membrane layer with phospholipids, (3) the addition of purified TamB revealing a frequency response of ~40Hz, and (4) addition of urea-denatured Ag43 revealing a frequency response of ~40Hz. Asterisks (*) -wash step (with 20mM TRIS and 150mM NaCl). Amp R [3] 
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